General Procedures Sulfonation of porous polymer microspheres
To obtain sulfonated polymer microspheres, 2.0 g of Poly (GMA-co-EGDMA) microspheres was dispersed in 50 mL deionized water, followed by the addition of 9 g of Na 2 SO 3 in 10 mL deionized water. The resulting transparent solution was stirred in oil bath at 70 o C for 24 hours. The white microspheres with sulfonated groups on the surface were obtained by filtration and then washed repeatedly with deionized water and ethanol. After that, the microspheres were dried in the oven at 60 o C overnight, which were denoted as sulfonated polymer microspheres.
Preparation of Monodisperse Porous Ceria Microspheres
To a suspension of 1g of the sulfonated polymer microspheres in 5 mL of water, 2 g of Ce(NO 3 ) 3 · 6H 2 O were added. The mixture was transferred to oven set and then heated at 60 o C for 6 h. Then, the poly(GMA-co-EGDMA)/cerium microspheres were calcined at 600 o C for 12 h. Finally, monodisperse porous ceria microspheres were obtained.
Preparation of Monodisperse Porous Ceria Microspheres Substituted with Cu
To a suspension of 1g ofthe sulfonated microspheres in 5 mL water, 2 g of Ce(NO 3 ) 3 · 6H 2 O was added into the mixture. At the same time, 64.3 mg of 
Preparation of Monodisperse Porous Ceria Microspheres Substituted with Fe
In the sol-gel process, 1g of the sulfonated microspheres, 2 g of Ce(NO 3 Supplementary Figure S3 .DFTIR spectra of Cu x CeO 2-X microspheres before and after H 2 reduction.
Supplementary
Supplementary Figure S4 . XPS of Cu 2p region in Cu x CeO 2-X microspheres.
Supplementary Figure S5 . SEM of an individual Cu x CeO 2-X microspheres.
Supplementary Figure S6 . XRD patterns of M x CeO 2-X microspheres: Fe x CeO 2-X , Ni x CeO 2-X , Co x CeO 2-X and Mn x CeO 2-X microspheres. b Cu x CeO 2-X without template was Cu x CeO 2-X composite.
Supplementary Figure S10 . Cycling CO conversion of Cu x CeO 2-X microspheres.
